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What are the Key Markets Driving

mmWave Test?
e There are four primary markets that are driving
the mmWave market in test and are requiring
wide pitch test:

S 60 — 80 GHz

B Wireless-HD
Radar Multimedia 56— 86 GHz
60 GHz Cell Phone

Wireless Network Short/Back Haul

(802.11 ad)



Why Wide Pitch?

e WHY IS THE INDUSTRY GOING TO WIDE PITCH ( 400-500 um)?



Pyramid Probe®-MW for RF KGD
Production

= Pyramid Probe Technology

= Pyramid Probe MW Advantages:



Pyramid Core for RF Testing

SMT
components



Pyramid Probe Thin Film

« The Pyramid Probe is a two-layer membrane that can
handle a large variety of different signal types

« mmWave transmission lines use coplanar waveguide
transmission lines because of their low loss

RF

50 Q microstrip or *
coplanar waveguide

*

Low speed

*

Power supply

Components
within 30 ps of

* DUT depending on
design

Two metal layers:
-wafer side layer is signal
.tester side layer is ground

* Ground inductance
0.04 nH or less to
the plane



Why be Concerned with Wide Pitch?

e Wide pitch is a problem primarily due to:



Measurement of Current mmWave

Wide Pitch Production Probe
e As the pitch increases from 100 um pitch, the

-10 dB Return Loss (RL) bandwidth is reduced

Change in -10 dB RL Bandwidth vs. GSG Pitch on MSI
Core
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How to Improve Performance at
Wide Pitch?

e Add additional ground tips near the signal line for
reduced return inductance

e Control the impedance better to the probe tips



Wide Pitch Simulations

e In HFSS and Microwave Office, we simulated the
RF performance



Number of Grounds (500 pum) -10dB RL

Bandwidth
2 65 GHz
5 70 GHz
Type of Tip (500 um) -10 dB RL Bandwidth
Traditional 65 GHz
Long Taper 70 GHz
Short Taper 73 GHz

Constant Gap 75 GHz



Pitch vs. Return Loss Experiment

e Based on the simulations, we manufactured a series of probe
cards to test the performance

e The experiments included:
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Test Setup

e Tests were conducted in
our facility in Beaverton,
Oregon

e Equipment included:



500 um GSG Return Loss

e This shows a comparison of two lines



Data Results: Ground Gap

e The results of the gap around the probe tips
indicate that the best design is for constant gap
around the probe tips



Data Table of Results

Standard Probe Tip
Bandwidth
(GHz)

Pitch Tight Ground

Bandwidth (GHz)

(um)



Cascade Microtech Summary of
Wide Pitch Experiments

e Results show that with the Pyramid Probe, it is possible to
have nearly a flat -10 dB bandwidth versus pitch on our
product to support automotive radar and backhaul

-10 dB RL Bandwidth Change vs. GSG Wide Pitch Design
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Summary

e (Cascade Microtech has recommendations on DUT design in
order to maximize RF performance on test

e (Cascade Microtech has researched improved design to increase
the -10 dB Return Loss bandwidth to beyond 80 GHz to meet
market requirements



Questions?



